rological sequelae often necessitates full decompression of the spinal cord, complete vertebrectomy, and anterior spinal column reconstruction. This treatment can be accomplished from an anterior, posterior, or a combined anterior-posterior approach. Currently, within each general category of surgical approach, different techniques exist. Thus, with the anterior (or transthoracic) approach, the T1-2 vertebrae may be accessed with or without sternotomy and anterior neck dissection. 9, 42, 54 The T3-4 region may be reached via the "trap door" exposure, an amalgam of the anterolateral cervical approach, a partial median sternotomy, and an anterolateral thoracotomy. 8, 32 Distally, the T5-10 region may be readily approached via thoracotomy, and the T11-L1 region may be accessed via the thoracoabdominal approach. 15 Posterior surgical techniques to the vertebral body include the transpedicular approach, the costotransversectomy, and the lateral extracavitary/lateral parascapular approach. 31 Even using a combined approach, a simultaneous versus a staged anterior-posterior procedure must be considered. 43, 59, 63 Because of these multiple therapeutic options, choosing a mode of surgical approach can become a significant challenge for both the patient and surgeon. Although a number of prospective and retrospective studies exist that delineate the advantages and complications of different surgical techniques for approaching the thoracic spine, almost all explore one mode of therapy in isolation. 1, 6, 7, 10, 13, 14, 20, 21, 23, 33, 34, 36, 37, 42, 46, [49] [50] [51] 53, 55, 64 Because of this limitation, comparisons made between intra-, peri-, and postoperative complications and outcomes of surgical approaches have been achieved by contrasting the data of different studies. 16 Because this kind of multiinstitutional evaluation does not control for different infrastructures, evolution of surgical techniques, available staff and surgeons, patient demographics, and population sizes, an unbiased comparison of variables may be difficult to achieve.
To date, there have been no studies that have sought to directly contrast the neurological and clinical outcomes of patients undergoing anterior, posterior, or combined thoracic vertebrectomies to determine the comparative efficacy and operative morbidity of each approach. Moreover, existing studies aimed at comparing functional outcomes of corpectomies based on surgical approach have only been accomplished in the lumbar and thoracolumbar spine. 25, 26, 41, 45, 62 Thus, in this study, we sought to address this need through ascertaining the advantages and disadvantages of each surgical approach in terms of intra-, peri-, and postoperative complications, as well as identifying predictors of functional outcomes of thoracic vertebrectomies in each patient cohort.
Methods

Data Acquisition
We reviewed data obtained in all patients who underwent thoracic vertebrectomies over the past 7 years at our institution. These vertebrectomies were broadly classified into tumoral (91 patients), traumatic (4 patients), or degenerative/infectious (22 patients) indications for surgery. Because there were few trauma and degenerative/ infectious cases, these were discarded from the analysis to standardize the cause of surgery for patients analyzed in this cohort. Of note, patients who underwent complete spondylectomies of thoracic vertebrae were included in this analysis. However, patients who underwent vertebrectomies extending into the cervical or lumbar region were excluded, as were patients who underwent discectomies with only partial corpectomies at adjacent vertebral levels. Patient demographics, initial clinical presentations, and associated comorbidities were recorded from physician notes by a single, unbiased observer unassociated with delivery of patient care.
During data acquisition, an anterior approach was defined as any procedure that involved a thoracotomy and/or thoracoplasty. Thus, anterior approaches involved posterolateral thoracotomies, anterior cervical access procedures performed for T1-2 vertebrectomies at the cervicothoracic junction, and retroperitoneal thoracolumbar approaches for lower thoracic vertebrectomies (Fig.  1 ). Most patients who received an anterior procedure underwent thoracic reconstruction using a cage (distractible or nondistractible) and/or anterior locking plate and screw constructs, usually with the thoracolumbar spinal locking plate system. Anterior thoracic fusion was usually performed using autologous rib graft harvested during the thoracotomy, cancellous allograft bone chips, and/ or demineralized bone matrix.
We defined a posterior approach as transpedicular corpectomies, sometimes accompanied by costotransversectomies, laminectomies, and/or facetectomies (Fig. 2) . Lateral extracavitary approaches to the spine were also classified as posterior procedures. Anterior spinal column reconstruction in patients was achieved via both distractible/nondistractible cages as well as with polymethylmethacrylate and the chest tube technique. Nerve roots were ligated and sectioned when indicated. Posterior segmental fixation was achieved using thoracic pedicle screws in all patients. Surgeries located at the cervicothoracic junction may have also used lateral mass or laminar screws as well. Arthrodesis was performed anteriorly, posterolaterally, or both. Fusion was usually accomplished via allograft and demineralized bone matrix, although patients who underwent laminectomies could be provided autologous bone as well. In the 2 patients who underwent en bloc spondylectomy via the Tomita approach 56 -including resection of the spinous process, bilateral lamina, superior and inferior articulating processes, bilateral pars, bilateral transverse processes, bilateral pedicles, and vertebral body-placement of bilateral thoracostomies and arthrodesis with bone morphogenic protein were performed.
A combined approach was defined as either a 2-stage anterior-posterior procedure, usually within 2 weeks of each other, or alternatively a simultaneous thoracotomy concomitant with supplemental posterior instrumentation collectively in 1 procedure (Fig. 3) .
Intra-and perioperative data such as unintended durotomy, blood loss, and length of patient hospitalization were obtained from operative and discharge notes. The presence of chest tubes, pneumonia, pleural effusions, pneumothorax, hemothorax, and chylothorax was obtained from radiological/imaging studies. The presence of postoperative complications such as infection and dehiscence was obtained from follow-up notes. Functional clinical outcomes included ambulation status and neurological status, the latter measured using both the Nurick 40 and ASIA impairment scale 35 classifications. Summary tables outlining the methodology of classification are listed in Tables 1 and 2 . Ambulatory outcome and neurological status, if improved, were recorded at the first available follow-up date. If ambulatory and neurological status remained unchanged or worse, the last date that this was observed was recorded.
Statistical Methods
For each pre-, peri-, and postoperative variable, not only was an overall probability value generated via an anterior versus posterior versus combined comparison, but individual anterior versus posterior, anterior versus combined, and posterior versus combined comparisons were performed as well. For categorical variables, these comparisons were achieved using chi-square or Fisher exact tests. For continuous data, the 1-way ANOVA or Student t-test was used. Significance was defined as a p value < 0.05. Statistical analyses were performed using Prism 5 software (GraphPad Software, Inc.).
To determine factors associated with functional outcome in a time-dependent fashion for each surgical cohort, univariate Cox proportional hazards models were constructed for each variable in StatView (SAS Institute, Inc). Significance was defined as p < 0.05. A priori, a number of variables such as age, LOS, discharge to rehab ilitation/home, peri-/postoperative complications, and preoperative neurological status were hypothesized to be associated with postoperative outcome. Although comorbidities such as presence of diabetes, chronic heart disease, and hypertension were not expected to contribute significantly to ambulation or neurological status, they were nonetheless analyzed to verify the validity of the Cox regression model. Because the Nurick and ASIA neurological classification systems group patients very differently, we additionally looked for variables that may be predictive of a neurological score change > 1.
Results
Patient Population
We identified a total of 91 consecutive patients (mean age 55.5 ± 13.7 years) who experienced metastatic tumors of the thoracic spine and underwent subsequent corpectomies via an anterior (22 posterior, posterior versus combined, and anterior versus combined surgical approaches are shown in Table 3 . All patients underwent instrumented fusion. For each surgical approach, patient age did not vary significantly. Each of the patient cohorts did not significantly differ from each other regarding comorbidities such as diabetes mellitus (14 patients, 15.4%), lung cancer (23 patients, 25.3%), heart disease (7 patients, 7.7%), smoking status (12 patients, 13.2%), hypertension (23 patients, 25.3%), previous thoracic spine surgeries (22 patients, 24.2%), or focal kyphosis at the affected level (47 patients, 51.6%).
Patients undergoing combined anterior-posterior vertebrectomies had more vertebral levels corpectomized (p < 0.0001) compared with only the anterior approach (p = 0.01) or only the posterior approach (p = 0.0006). In addition, patients in the anterior approach group had fewer spinal levels fused (p < 0.0001) compared with posterior (p < 0.0001) or combined (p < 0.0001) approach patients.
Patients undergoing anterior, posterior, or combined approaches were not significantly different in their preoperative neurological scores, both on the Nurick (p = 0.18) and ASIA impairment scales (p = 0.06). In addition, patients were not significantly different in their ability to ambulate (p = 0.85).
Intraoperative and Perioperative Outcomes
Data for intra-and perioperative outcomes are also summarized in Table 3 . An anterior approach to vertebrectomy was associated with significantly less blood loss (p = 0.02) compared with posterior (1172 ± 1984 vs 2486 ± 1645 ml, respectively; p = 0.03) and combined ap- Anterior thoracic correction of kyphotic deformity and reconstruction was achieved using a distractible titanium cage, and intraoperative vertebroplasties of T7-10, T-12, and L-1 were performed bilaterally. Posterior fixation was achieved via pedicle screws bilaterally in T7-L1. Postoperatively, the patient developed a systemic methicillin-resistant Staphylococcus aureus infection and an empyema of the pleural cavity, for which a chest tube was placed for 14 days. Two months from her initial operation, the patient developed another compression fracture at L-1. For this fracture, the patient underwent another posterior approach to the thoracolumbar spine, wherein the hardware from T8-L1 was removed, bilateral T-12, L-1, and L-2 laminectomies were performed, and an L-1 pedicle subtraction osteotomy was used to correct the kyphosis. Pedicle screw fixation was added from T-4 through L-4, although some pedicle screws were not used due to the patient's severe osteoporosis. Postoperatively, the patient developed pleural effusions, hyponatremia, DVT, hypotensive shock, and pneumonia. After aggressive resuscitative efforts, the patient stabilized and was discharged on postoperative Day 42 to a rehabilitation facility. d and e: At her latest follow-up at 10 months, lateral (d) and anteroposterior (e) radiographs demonstrated adequate positioning of hardware with no kyphotic deformity. The patient continues to improve in her strength and stamina.
proaches (1172 ± 1984 vs 2826 ± 2703 ml, respectively; p = 0.05). However, this blood loss did not translate into a significant difference in hospitalization LOS compared with posterior (11.5 ± 9.3 vs 11.3 ± 8.6 days, respectively; p = 0.94) or combined approaches (11.5 ± 9.3 vs 14.3 ± 6.7 days, respectively; p = 0.25).
Both anterior (81.8%) and combined (79.2%) procedures had a significantly higher association of chest tube placement compared with posterior approaches (20.0%; p < 0.0001 for both). Moreover, both anterior (4 [18.2%] vs 0 [0%] cases, respectively; p = 0.04) and combined (5 [20. 8%] vs 0 [0%] cases, respectively; p = 0.02) approaches also required the highest incidence of new chest tube placement following the operative procedure compared with posterior patient cohorts. However, although both the anterior and combined groups experienced similar incidences of chest tube placement, most pulmonary complications appeared to occur in patients undergoing a combined anterior-posterior approach. In fact, duration of chest tube use was higher in combined procedure patients compared with both anterior (8.8 ± 6.2 vs 4.7 ± 2.3 days, respectively; p = 0.01) and posterior (8.8 ± 6.2 vs 5.8 ± 5.0 days, respectively; p = 0.19) group patients, although this difference was only significant with the anterior approach group. Furthermore, combined approaches were also associated with a greater incidence of perioperative pneumothoraces compared with anterior (12 [ Given the patient's lack of any significant response to adjuvant treatment, and that this was the only disease site, the decision was made to proceed with radical resection of this tumor. Stage I of the operation involved a posterior approach to the thoracic spine, wherein T3-6 laminectomies, complete facetectomies, and pediculectomies of T3-4 and T4-5 were performed bilaterally. Posterior segmental fixation was achieved using thoracic pedicle screws at T1-8. Stage II of the operation involved an anterior approach, with a right posterolateral thoracotomy, a partial T-3 vertebrectomy, complete T-4 and T-5 vertebrectomies, and segmental resection of the right-sided superior lobe tumor. Anterior thoracic reconstruction was accomplished using distractible titanium cages. A plastic surgery team performed complex closure of the surgical defect, and 3 chest tubes were placed. Each postoperative drain was removed gradually without complication. The patient was discharged in a coherent state to inpatient rehabilitation on Day 26, with 4/5 to 5/5 strength in all extremities. At her most recent follow-up at 7 months, the patient was doing well functionally. She is ambulating without assistance and has 5/5 motor strength in all extremities. The patient's lateral (d) and anteroposterior (e) plain radiographs demonstrated no loosening and good position of the hardware. compared with 12 (54.5%; p = 0.03) in the anterior group and 24 (53.3%; p = 0.01) in the posterior group.
Certain perioperative complications occurred more commonly in patients undergoing vertebrectomies from a lone posterior approach. Notably, the posterior approach was associated with the highest incidence of wound infection compared with anterior (12 [ Each surgical approach-anterior, posterior, or combined-was not associated with an increased likelihood of unintended intraoperative durotomies, perioperative pneumonia, wound dehiscence, pulmonary emboli, wound hematomas, increased duration of new chest tubes, or a higher incidence of instrumentation failure. In addition, no particular surgical approach was associated with higher reoperation rates or an increased length of hospitalization.
Postoperative Outcomes
Postoperatively, the combined approach cohort experienced the best ambulatory improvement. Twenty-four patients (100.0%) were able to walk, representing a 25% improvement compared with preoperative ambulation. This improvement in ambulation was significant compared with both the posterior cohort (Table 3 ). This trend was also noted on the ASIA scale, but did not reach statistical significance.
Factors Associated With Functional Outcomes
In the anterior approach cohort, univariate Cox hazards regression analysis revealed an HR of 0.20 (95% CI 0.03-0.99; p = 0.05) for wound dehiscence as a negative correlate of ambulation for this cohort (Table 4) . A longer hospitalization LOS and lower preoperative neurological status (preoperative ASIA scale scores < 3) were associated with increased HRs of 1.13 (95% CI 1.04-1.35; p = 0.03) and 13.42 (95% CI 0.98-125.00; p = 0.04), respectively, for lower postoperative neurological status (Table  5) . Interestingly, females in the anterior approach group tended to be less likely to show postoperative neurological improvement on the ASIA scale (HR 0.21, 95% CI 0.05-0.84; p = 0.03; Table 6 ).
For patients in the posterior approach group, age > 60 years (HR 0.52, 95% CI 0.28-0.81; p = 0.02), chest tube presence (HR 0.22, 95% CI 0.12-0.63; p = 0.02), and pneumothorax (HR 0.05, 95% CI 0.01-0.21; p = 0.01) were all associated with a decreased likelihood of postoperative ambulation (Table 4) . Increased age (HR 1.12, 95% CI 1.01-1.23; p = 0.04) increased the chances of a worse neurological outcome on the Nurick scale (Table  5 ). In addition, the presence of chest tubes (HR 0.08, 95% CI 0.01-0.82; p = 0.03), pleural effusions (HR 0.05, 95% CI 0.003-1.00; p = 0.05), and discharge to rehabilitation (HR 0.12, 0.01-0.89; p = 0.05) were also associated with a decreased Nurick scale score. On the ASIA scale, although age < 30 years (HR 5.75, 95% CI 1.25-30.74; p = 0.01) correlated with a greater chance of neurological improvement, chest tube presence (HR 0.23, 95% CI 0.07-0.77; p = 0.01), and development of a pneumothorax (HR 0.03, 95% CI 0.01-0.52; p = 0.01) were all negative predictors of neurological outcome (Table 6) .
Patients who underwent combined anterior-posterior thoracic vertebrectomies were less likely to ambulate postoperatively if they had undergone previous surgery in the thoracic area (HR 0.18, 95% CI 0.04-0.82; p = 0.01; Table 4 ). Conversely, if the patient's surgery required < 4 spinal levels fused, there was an increased chance for 
Discussion
Thoracic vertebral pathology can be approached via anterior, posterior, or combined operative access. 16 Importantly, although these approaches vary widely, each has its distinct advantages, and no single procedure is always suitable. Almost as varied as the technical details of surgery is the plethora of opinions on the appropriate indications of a particular surgical approach. Notably, however, there exists no study in the current literature that directly compares the contribution of operative approach toward complication rates and functional outcomes in thoracic vertebrectomies. In this retrospective study, attempts were made to identify differences in intra-, peri-, and postoperative complications in anterior, posterior, or combined thoracic vertebrectomies, and variables that may be associated with postoperative neurological and ambulatory function.
Anterior Approach
Generally, the potential advantages of an anterior spinal exposure for a thoracic vertebral lesion are that it provides the most direct access for correction of vertebral body lesions, allowing for the efficient reconstruction of the anterior spinal column via short-segment fixation devices. 16 Theoretically, these advantages should reduce surgery-related blood loss because epidural venous pressures are lower in patients in the lateral decubitus position compared with the prone position, enhanced access to the lesioned vertebral body allows for expeditious repair of the spinal segment, and segmental vessels feeding a potential tumor may be ligated prior to resection. 15 This intraoperative advantage was indeed revealed in our study, as anterior blood loss was significantly smaller compared with both posterior and combined approaches.
Nevertheless, an anterior approach to the thoracic vertebrae is not without its risks. Perioperative compli- cations of the anterior approach include respiratory insufficiency, pneumothoraces, pneumonia, hematomas, gas trointestinal bleeding, CSF leakage, renal failure, pulmonary embolisms, infection, pleural effusions, surgical defects within the abdominal wall or diaphragm leading to visceral herniation, and instrumentation misplacement leading to vascular risk, neural compromise, or instrumentation failure. 1, 20, 23, 27, 29, 37, 39, 54, 60 Whereas our anterior cohort did experience unintended durotomies (9.1%), instrumentation failure (4.5%), wound dehiscence (9.1%), infections (4.5%), pleural effusions (54.5%), pneumonia (13.6%), and new chest tube placement (18.2%), the only complications that occurred significantly more often compared with the posterior or combined approach groups were the presence of chest tubes (more often than both other approaches) and pneumothoraces (more often than the posterior approach). The high incidence of chest tubes is unfortunately unavoidable with a transcavitary approach, and this explains, at least in part, the relatively high rates of pulmonary complications.
Of all patient characteristics, we found that female sex, the presence of wound dehiscence, and lower preoperative neurological status were correlated with worse postoperative ambulatory or neurological outcomes. Corroborating our data, women have been shown to be at a higher risk for postoperative complications in a multiinstitutional meta-analysis of thoracic corpectomies conducted by Faciszewski and colleagues, 13 and in addition, wound dehiscence has been shown to be a negative predictor of outcome for transthoracic open-chest surgeries. 11 Importantly, although pulmonary complications were more frequently associated with the anterior approach, they were not significantly linked to worse functional outcome. In fact, although percentages for high complication rates of anterior thoracic surgery can range from 10 to 50% 2,30,39 (our institution experienced an overall anterior complication rate of 40.9%), we found that this is, in actuality, quite comparable to the complication rates observed in our posterior (35.6%) and combined (45.8%) approach patients.
Posterior Approach
Despite the potential advantages of an anterior approach to the thoracic spine, other surgical approaches may be preferred at times-especially for patients with spinal lesions in the posterior elements, those who cannot tolerate a transcavitary or lateral extracavitary approach, or those who need longer segmental fixation. 14, 16, 31, 50 Nevertheless, posterior approaches to the spine may involve significant associated complications as well. In fact, a review of the literature revealed that many of the complications commonly linked to anterior exposures are also commonly encountered in posterior surgical approaches. In fact, CSF leakage, instrumentation migration/failure, wound infection and dehiscence, incisional hernias, and incidental durotomies have been demonstrated with regularity. 1, 3, 4, 6, 7, 10, 21, 28, 31, 33, 34, 46, [48] [49] [50] [51] 53 In addition, procedures such as costotransversectomies and the lateral extracavitary approach have been linked to significant risk for pleural breaches, leading to pulmonary complications such as pneumonia, pleural effusions, and pulmonary insufficiency. Fourney and Gokaslan 15 noted that higher incidences of wound infection, persistent CSF leakage, and graft dislodgment, as well as longer hospitalization duration and reduced 1-year survival, were found in patients who underwent the single-stage posterolateral approach compared with patients approached anteriorly. In this study, we have demonstrated these observations as well. Compared with the anterior approach, posterior access to the vertebral bodies in our experience is associated with higher amounts of blood loss and higher incidences of unintended durotomies, longer chest tube length (days), infections, DVTs, pulmonary embolisms, hematomas, and discharges to rehabilitation facilities. Among the perioperative complications compared in this study, those involving blood loss, infections, and DVTs reached statistical significance, and discharge location almost reached statistical significance. Even though the rates of pleural effusion encountered via the posterior approach in our study were lower compared with those of the anterior approach, this difference was not statistically significant and extremely slight. Thus, the data in this study suggest that pulmonary complications can be an important factor to consider with this approach, even for posterior approaches to the thoracic vertebral bodies. This suggestion is supported by our regression analysis, which found that pulmonary complications such as pneumothoraces and chest tube presence were significantly associated with worsened functional outcome in posterior surgical approaches toward the vertebral bodies.
We believe that although posterior approaches to the vertebral bodies have been recently courted with great favor in avoiding chest complications, 7, 10, 49, 51, 53 caution must nevertheless be exercised when utilizing this approach as significant perioperative complications may be encountered.
Combined Anterior-Posterior Approach
A 360° combined anterior-posterior approach to the vertebrae is generally indicated for significant instability, marked kyphotic deformity, or 3-column involvement. 63 Advantages of the approach include direct visualization of neurovascular structures, the ability to achieve complete resection of lesions involving all 3 spinal columns simultaneously, and the ability to perform superior dorsal and ventral stabilization in 1 operative session. 12, 14, 22, 55, 59, 61 Because a combined approach most commonly requires 2 separate incisions, it is within reason to expect that the potential for intra-and perioperative complications may be higher compared with that of an anterior or posterior approach alone. This was observed in our analysis, with the total number of complications and reoperations, amount of blood loss, chest tube length, and incidence of unintended durotomies, pleural effusions, and pneumothoraces found to be highest in the combined patient cohort. Of these complications, blood loss, new chest tube presence, chest tube length (days), pleural effusions, and pneumothoraces were significantly higher compared with either the anterior or posterior cohort. Despite these data, however, it is important to note that the overall length of hospitalization did not differ significantly between the 3 patient groups. In fact, some perioperative complications such as infections, DVTs, pulmonary embolisms, pneumonia, hematomas, and wound dehiscence were lower in the combined cohort. Consistent with the fact that a combined approach is usually indicated for patients with more severe disease, we found that an increased extent of disease (marked by a history of previous thoracic surgery, increased segmental vertebrectomy, and increased levels of spinal fusion) correlated with poorer postoperative ambulatory or neurological outcomes. Similar to the posterior surgical approach, pulmonary complications such as pleural effusions were also associated with worse postoperative neurological outcome to a significant level. Importantly, despite better initial ambulatory and neurological status at presentation for surgery in the anterior cohort, it was the patients in the combined group who experienced the greatest improvement in ambulatory function and neurological outcome after surgery. Thus, although significant intra-and perioperative complications exist when considering a combined anterior-posterior approach to the vertebral bodies, significant ambulatory and/or neurological benefits may nevertheless be obtained.
As with any retrospective analysis, one must be vigilantly aware of potential selection biases. In our 7-year institutional experience, patients who were offered a posterior or combined approach were generally more likely to have had lower preoperative neurological scores compared with patients in the anterior cohort, although this difference was not significant in the statistical analysis (Table 3 ). This is, in part, to be expected, because patients who are selected for anterior surgical procedures must be physically able to withstand a transcavitary/thoracoabdominal procedure. 27, 60 There were no additional preoperative factors that influenced surgical approach, other than each surgeon's personal preference. Nevertheless, it must be noted that due to the inherent study design, it is not inconceivable that some perioperative complications associated with the posterior and combined approaches may be due, in part, to the lower preoperative neurological status of these patients. Furthermore, caution must be exercised when interpreting the factors that were identified to be associated with better or worse neurological outcome; as a retrospective analysis, these factors are associations at best, and are never absolute predictors of outcome.
Conclusions
As newer technology and surgical innovation allows for increased methods of approach to the thoracic spine, a comparative understanding of the advantages and disadvantages of each is absolutely imperative. Anterior approaches toward the thoracic vertebrae have been historically associated with significant pulmonary complications. Our study demonstrates that these pulmonary complication rates, although high, are nevertheless quite comparable, if not lower, than the risks encountered via a posterior or combined approach. With some perioperative complications such as wound infection and DVTs, a posterior approach may actually involve a higher risk. Finally, although the combined anterior-posterior approach was associated with the highest rates of perioperative complications compared with a single approach, this method may involve superior ambulatory and neurological improvement in properly selected patients. To confirm the findings presented in this study, we advocate the initiation of additional retrospective and prospective studies that directly compare the advantages and disadvantages of each surgical approach.
Disclaimer
